Purpose-This study aims to examine the non-linear relationship between corporate diversification and real and accrual earnings management, using a sample of 5,659 US firm-year observations for 1,221 firms covering the period from 2001 to 2012.
Introduction
The evidence of earnings management practices is substantial (Dechow et al, 1998; Roychowdhury, 2006; among others) . Executives may engage in earnings management to meet analysis expectations (Gunny, 2010) , avoid losses (Burgstahler and Dichv, 1997; Roychowdhury, 2006) , or maximize their personal benefits (Cheng and Warfield, 2005) . Earnings management, though it may increase short-term earnings targets, is unlikely to increase long-term firm value (Alhadab et al., 2015; Roychowdhury, 2006) .
A recent line of research (Farooqi, Harris, and Ngo, 2014; Jirapon, Kim, and Mathur, 2008; Lim, Thong, and Ding, 2008 ; among others) has been conducted to examine the link between corporate diversification and earnings management. Our study extends that research strand in two important ways. First, these studies report important evidence on the difference in level of earnings management between diversified and non-diversified firms but are totally silent on the level of earnings management at different levels of diversification. If firms are different at each level of diversification in terms of organization complexity, strategic goals, financial resources, and investment opportunities (e.g., see Beattie, 1980; Gort, 1962; Wan, Hoskisson, Short, and Yiu, 2011 ; among many others), then managers' motivations and abilities to use various techniques to manage earnings may be determined by level of corporate diversification. An illustration for this notion is the inverted U-shape relationship between degree of diversification and firms' performance widely reported in the literature (Fryxell and Barton, 1990; Palich, Cardinal, and Miller, 2000; Rumelt, 1974; among others) . We have developed a theoretical framework to investigate the hypothesis that earnings management may relate to level of corporate diversification in a non-linear pattern. Second, previous studies only investigate impact of corporate diversification on either accrual earnings management (Jirapon et al., 2008; Lim et al., 2008) or real earnings management (Farooqi et al., 2014) . While Jirapon et al. (2008) and El Mehdi and Seboui (2011) find that corporate diversification reduces accrual earnings management, Farooqi et al. (2014) show higher levels of real earnings management in diversified 3 firms. The findings suggest that firms may use accrual and real earnings management as substitutes for each other (Zang, 2012) , though the evidence may not be sufficient to establish how corporate diversification impacts firms' earning manipulation activities. Our second contribution is, that we simultaneously investigate the impact of corporate diversification on accrual and real activities earnings management and therefore are able to show novel evidence that managers of diversified firms use real and accrual earnings management as substitutes in managing earnings.
Using a sample of US firms from 2001 to 2012, our paper focuses on investigating the effects of industrial diversification on earnings management as the theoretical arguments and empirical analysis in the diversification literature (Berger and Ofek, 1995; Lang and Stulz, 1994; Rajan, Servaes, and Zingales, 2000 ; among many others) are developed on firms' industrial diversification (rather than geographical diversification). 1 We show evidence that corporate diversification mitigates accrual earnings management, which is consistent with the findings of Jirapon et al. (2008) and El Mehdi and Seboui (2011) . At the same time, we also show that diversified firms tend to use more real earnings management than single-segment firms, which is consistent with the research of Farooqi et al. (2014) . More importantly, we find novel evidence of a non-linear relationship between corporate diversification, and accrual and real earnings management. Interestingly, we find that industrial diversification impacts accrual and real earnings management in the opposite way. More specifically, we find a U-shaped (an inverted U-shaped) relationship between corporate diversification and accrual (real) earnings management.
The remainder of this paper is organized as follows. Background information on diversification and earnings management, followed by hypothesis development, is provided in Section 2.
Section 3 includes information about the data and research methodology used in this study.
1 For this reason, corporate diversification is understood as industrial diversification throughout this paper.
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Section 4 reports the main results of the research, while a robustness test is introduced in Section 5. Finally, Section 6 offers some concluding remarks on this study.
Background and hypothesis development
Earnings management and corporate diversification.
The line of research on the relationship between corporate diversification and earnings management was initiated by Jirapon et al. (2008) with their study in which they proposed two hypotheses: informational asymmetry and offsetting accruals. Their informational asymmetry hypothesis predicts higher earnings management in diversified firms because the complex structure of the firms makes earnings manipulations more difficult to detect. In contrast, the offsetting accruals hypothesis argues that imperfect correlation of divisional cash flows limits the flexibility of management to manipulate earnings. The authors find empirical evidence supporting the latter hypothesis, whereby firms operating in more than one industry have lower levels of accrual earnings management compared to firms that operate in a single industry. El Mehdi and Seboui (2011) replicate the approach of Jirapon et al. (2008) and report similar results. Lim et al. (2008) use similar arguments and find that diversification, as measured by a firm's number of segments, increases accrual earnings management in the specific seasoned equity offerings. Using a different proxy for earnings management, Farooqi, Harris, and Ngo (2014) find higher real earnings management in diversified firms compared to non-diversified firms.
Altogether, the studies in the literature are largely established on two main arguments-the informational asymmetry and offsetting accruals hypotheses-to investigate the impact of diversification on earnings management. Most of the studies (except Farooqi et al., 2014) focus on investigating impact of diversification on accrual earnings management. The results seem to suggest that diversified firms have higher levels of real earnings management and lower levels of accrual earnings management than non-diversified firms. It is not clear, however, whether the levels of earnings management change with the different levels of corporate diversification. In 5 the next sub-section, we propose a new hypothesis and then combine it with the two key hypotheses in the literature to develop our hypothesis on the non-linear relationship between level of corporate diversification and of earnings management.
Free cash flow hypothesis
Further to two key hypotheses in previous studies, we develop a novel free cash flow hypothesis to investigate the impact of diversification on earnings management. This hypothesis is based on an argument from Chung et al. (2005) on free cash flow and earnings management. Chung et al. (2005) argue and show empirical evidence that firms with high free cash flow and low growth opportunities will be more likely to engage in earnings management to offset the low and/or negative earnings from their investments. The arguments are largely relevant in the context of corporate diversification.
In particular, firms at lower levels of diversification may have larger free cash flow than nondiversified firms (Nguyen, Cai, and McColgan, 2016) , but they are also still at a growth stage with a wide range of available investment opportunities. Managers of diversified firms have both a portfolio of profitable investment opportunities and abundant financial resources to expend. Also, Stein (1997) argues that the managers' ability to pick the "winners" (i.e., projects with highest positive NPV) is better when they do not have to monitor too many projects. At low diversification levels, managers of diversified firms can be in a good position to invest in profitable projects and therefore do not need to manage their earnings.
When firms become more diversified and mature, their free cash flow may still increase, but their growth opportunities are limited. As such, Stulz (1990) argues that diversified firms will tend to invest too much in segments with poor investment opportunities. Jensen (1986) asserts that managers of firms with large free cash flow are more likely to undertake negative net present value investments. The implication of Jensen's assertion is that diversified firms will invest more in value-decreasing projects as their segments have access to free cash flow as part of a 6 diversified firm. Inefficient cross subsidization within internal capital markets of diversified firms is widely documented (Lamont, 1997; Ozbas and Scharfstein, 2010; Shin and Stulz, 1998; among others) . Empirical evidence also indicates that inefficient investments in internal capital markets positively relate to level of diversification (Berger and Ofek, 1995; Lang and Stulz, 1994; Rajan, Servaes, and Zingales, 2000) . Thus, it is likely that managers of more diversified firms have to increase the extent of earnings management to cover the low income from these inefficient investments.
Level of diversification, and real and accrual earnings management
Upon the theoretical framework from these hypotheses reviewed above (i.e., our free cash flow hypothesis, and information asymmetry and offsetting accruals hypotheses), we develop two hypotheses to investigate specifically the relationship between corporate diversification and real and accrual earnings management. More specifically, at the low level of diversification, while the demand to manipulate earnings may be low as predicted by the free cash flow hypothesis, managers may just need to manipulate real activities as they prefer real to accrual earnings management (Graham et al., 2005; Gunny, 2010) . A consequence is that managers may only use accrual earnings management as a "contingency" plan even though the offsetting accrual hypothesis suggests that low-diversified firms are in a better position to manage accrual earning.
Also, as explained in the free cash flow hypothesis, investment opportunities are abundant at the low levels of diversification, so it may be easier for managers to justify their cut in real activities spending such as advertising or R&D. The information asymmetry hypothesis also suggests that low information asymmetry at a low level of diversification may make accrual manipulation easier to detect, given that such managers may not want to use discretionary accruals to manage earnings. The offsetting accrual hypothesis in general is more relevant to explain the accrual earning management. Accordingly, when levels of diversification increase, the impact of offsetting accrual increases which leads to lower level of accrual earning management. At low 7 levels of diversification, managers may depend more on real earnings management than accrual earnings management. When the information asymmetry increases at the higher levels of diversification, managers may consequently rely more on accrual earnings management. It is also no longer easy for managers to manipulate spending on real activities when firms become more diversified with more free cash flow and fewer investment opportunities. Furthermore, that the marginal impact of diversification on correlations of cash flows is diminished at the higher levels of diversification (i.e., adding one more division to already highly diversified firms has trivial impact on correlations of cash flows) implies that the cash flows offsetting may be low at this level of diversification. At high levels of diversification, managers may use more accrual earnings management than real earnings management.
Altogether, it is likely that at low levels of diversification managers will use more real earnings management and less accrual earnings management up to the point where it is easier for managers to use accrual earnings management (than real earnings management). We, therefore, hypothesize that:
H1a: Relation between corporate diversification and real earnings management will be in an inverted U-shaped pattern. Diversification will increase level of real earnings management when degree of diversification is low. When firms become more diversified, real earnings management decreases.
H1b: Relation between corporate diversification and accrual earnings management will be in a Ushaped pattern. Diversification will reduce level of real earnings management when degree of diversification is low. When firms become more diversified, real earnings management increases.
Research methodology

Sample construction
8
The sample includes all US firms available from Compustat covering the period from 2001 to 2012. Following Berger and Ofek (1995) , we exclude financial and utility firms but do not exclude firms with financial segments. Furthermore, all firm-year observations with missing data on any variables used in the regressions or market capitalization of less than $10 million are removed from the sample. For the integrity of segment data, only firm-year observations with sum of segment sales within 1% of a firm's total sales are kept in the sample. We further require that only firm-year observations with all earnings management proxies be retained. While these restrictions may reduce the sample size, this will allow for a very conservative test. The final sample consists of 5,659 firm-year observations for 1,221 firms over the period 2001-2012. 2 Further, we follow prior literature and define the specialized firm as one that operates in a single two-digit SIC industrial segment, while diversified firms are those which operate in more than one two-digit SIC industrial segment. We report all variable definitions in Table 1 .
Measuring accrual-based earnings management
We estimate discretionary accruals using the modified Jones model as suggested by Dechow et al. (1995) . We run a cross-sectional regression for each year for all firms for each two-digit SIC industry category. This approach, in part, controls for changes in economic conditions that impact total accruals across different industry groups, but allows for coefficients to vary through time (Cohen and Zarowin, 2010; DeFond and Jiambalvo, 1994; Kasznik, 1999) . Thus, the following cross-sectional regression is estimated for each two-digit SIC code industry-year group that has at least six observations (Athanasakou et al., 2011; Iqbal et al., 2009; Rosner, 2003) .
2 Due to many missing values related to control variables included in the analysis of the trade-off between accrual and real earnings management, the sample size is reduced to just 5,659 firm-year observations over the period from 2001 to 2012. It is worth noting that our sample size is comparable to prior studies that examine the trade-off between real and accrual earnings management based on US data. For example, Zang (2012) examines the trade-off between real and accrual earnings management using a US sample that consists of 6,547 firm-year observations over the period 1987-2008. 9 ) 1 (
Discretionary accruals (we denote it here after as DA-MDJONES) are measured as the residuals from equation 1.
Where TA is total accruals defined as earnings before extraordinary items minus cash flows from operations; ∆SALES is the change in sales during a year; PPE is the gross value of property, plant, and equipment scaled by total assets at the beginning of the year; and ASSETSt-1 is total assets at the beginning of the year. 
Measuring real activities-based earnings management
Following prior research (e.g., Alhadab et al., 2016; Farooqi et al., 2014; Roychowdhury, 2006) , three proxies of real earnings management are examined in this study: sales-based manipulations (abnormal cash flows from operations), discretionary expenses-based (abnormal discretionary expenses), and production cost-based (abnormal production cost). Sales-based manipulation aims to increase sales by offering more price discounts and/or more lenient credit terms, but at the expense of cash flows from operations (for more details, see, Roychowdhury, 2006) . In the second scenario, discretionary expenses represent the sum of research and development expenses (R&D), advertising expenses, and selling, general, and administrative expenses (SG&A).
Reducing discretionary expenses in the current period will boost reported earnings in the current period. The third activity is production cost-based manipulation, conducted by producing more units to lower the total cost of goods sold, which leads to an increase in the profit margin.
We follow prior research and estimate the three proxies of real earnings management based on models developed by Dechow, Kothari, and Watts (1998) and applied by Roychowdhury (2006) .
Later researchers such as Cohen et al. (2008) , Cohen and Zarowin (2010) , Zang (2012) , and Alhadab et al. (2016) use these models to estimate real earnings management. Similar to our estimation of accruals earnings management, we first estimate the normal level of cash flows from operations, discretionary expenses, and production cost using the following cross-sectional regressions for each two-digit SIC code industry-year group that has at least six observations.
where CFO is cash flows from operations scaled by total assets at the beginning of the year; SALES i,t-1 is the sales during the previous year; DISX it is the sum of R&D, SG&A, and advertising expenses for firm i at period t ; PRODCST i,t is the sum of cost of goods sold and change in inventories for firm i at year t.
Then, the abnormal levels of real earnings management proxies are calculated as the residuals from the above equations as follows: abnormal cash flows from operations (denoted hereafter as ABNCFO), abnormal discretionary expenses (denoted hereafter as ABNDEXP), and abnormal production cost (denoted hereafter as ABNPROD). Abnormal cash flows from operations and abnormal discretionary expenses are multiplied by -1 so they have the same interpretation as abnormal production cost and discretionary accruals.
Finally, we follow prior research (Cohen et al., 2008; Cohen and Zarowin, 2010; Farooqi et al., 2014; Sohn 2016; Zang, 2012) and construct one comprehensive measure of real earnings management (REMTOTAL) to examine the total effect of real activities manipulation. REMTOTAL is defined as the sum of abnormal cash flows from operations, abnormal discretionary expenses, and abnormal production cost.
Empirical models
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To examine whether corporate diversification is associated with earnings management, we use the following regression:
where the dependent variable (EM) represents proxies of discretionary accruals [DA-MDJONES] , abnormal cash flows from operations (ABNCFO), abnormal discretionary expenses (ABNDEXP), abnormal production cost (ABNPROD), and the comprehensive measures of real earnings management (REMTOTAL). The main independent variable of interest (Z) is a proxy for corporate diversification, namely number of segments (NMSG) and its square term (NMSG 2 ).
We further follow Zang (2012) and Farooqi et al. (2014) and add a set of control variables (X)
that are found to be associated with the decision to manage earnings and to account as well for the costs/benefits of trading-off between accrual and real earnings management. Zang (2012) shows that managers use both real and accrual earnings management to manage earnings, and the choice of real vs. accrual earnings management depends on the costs and benefits of using each technique.
Starting with the cost of using real earnings management, four variables are added to the equation. Specifically, we control for market share at the beginning of the year (MKTSHARE i,t−1), calculated as a firm's sales divided by total sales of its industry, while the Altman's Z-score at the beginning of the year (ZSCORE i,t−1) is added to the equation to control for the firm's financial health. 4 Zang (2012) indicates that firms with good financial health and higher market share engage more in real earnings management. Institutional ownership (INSTi,t−1) and the marginal tax rate (MTR i, at the beginning of the year are added to the equation since firms with a higher percentage of institutional ownership and a higher marginal tax rate are constrained from using real earnings management.
In terms of the cost of using accrual earnings management (discretionary accruals), we follow prior research (e.g., Farooqi et al., 2014; Zang, 2012 , and add five control variables to the equation: (BIG8i,t), (ATENURE i,t) , (SOX i,t ) , (CYCLE i, , and (NOA i,t-1). BIG8it is a dummy variable that equals 1 if the auditor is one of the big eight audit firms, and zero otherwise, while audit tenure (ATENURE) is a dummy variable that equals 1 if a firm is audited by the same auditor for at least three consecutive years, and zero otherwise. Higher audit quality and long audit tenure are expected to constrained managers' ability to use discretionary accruals to manipulate reported earnings and, therefore, they may switch to using real earnings management. Cohen at al. (2008) show that US firms switch from using accrual earnings management to real activities due to the restrictive scrutiny that was imposed by the passage of Sarbanes-Oxley Act of 2002. Thus, a dummy variable (SOX) is added to the equation that equals 1 if the fiscal year is after 2003, and zero otherwise. The equation also controls for the flexibility of firms' accounting system to use accrual earnings management by adding the length of the operating cycle (CYCLE i,t-1) and net operating assets (NOA i, at the beginning of the year. Firms that extensively engaged in accruals earnings management in the previous year will find it hard to manage accruals in the current period (Zang 2012) , and therefore they may switch to real activities if there is a strong incentive to manage earnings. The operating cycle is computed as days receivable plus days inventory less days payable at the beginning of the year, while net operating assets are calculated as shareholders' equity less cash and marketable securities plus total debt at the beginning of the year divided by lagged total assets.
Finally, the equation includes five control variables that are found to be associated with the decision to manage earnings, namely firm size (FSIZE i,t), return on assets (ROA i,t-1), market-tobook ratio (MTB i,t), leverage ratio (DEBTR i,t), and research and development expense ratio (RNDR i,t). Firm size (FSIZE i,t)
is calculated as a natural logarithm of total assets and added to the equation to control for the size effect, since large firms may exhibit a higher level of information asymmetry and therefore a higher flexibility for managing earnings. The equation also controls for growth opportunities and information asymmetry by adding return on assets (ROA) at the beginning of the year, market-to-book ratio (MTB i,t) calculated as market value of equity divided by book value of equity, leverage ratio (DEBTR i,t) calculated as total debt divided by total assets, and research and development expense ratio (RNDR i,t) calculated as research and development expense divided by total sales. Prior research indicates that proxies of accrual and real earnings management might be estimated with measurement errors and, therefore, these proxies could be correlated with a firm's characteristics such as size and growth. Thus, no prediction is made on the sign (+/-) of coefficients of these variables. The equation includes dummies to control for industry and time effects.
Regarding the trade-off between accrual and real earnings management, we follow Zang (2012) and add the unexpected real earnings management (UNREM) when discretionary accruals [DA-MDJONES] Table I provides descriptive statistics for all variables. Table I shows that discretionary accruals estimated using the modified Jones model (DA-MDJONES) range from -0.466 to 0.387 with mean (median) value of 0.003 (0.005). Table I Further, Table I presents statistics for other variables and shows that the mean value number of segments (NMSG) is greater than its median value, suggesting that this variable is positively skewed and therefore raising concerns of a heteroskedasticity problem (e.g., Bepari et al. 2013 ).
Results and discussion
Descriptive statistics
Hence, robust standard errors (clustered at the firm level) are calculated as consistent with
Petersen (2009).
14 Table II provides the correlation matrix for main variables of interest and shows that discretionary accruals are positively associated with most of the real earnings management
proxies. This in turn indicates that firms may use both accrual-based and real earnings management to manage earnings upwards to meet several incentives, suggesting that our analysis should account for the trade-off between these earnings management techniques. Table II also provides some preliminary evidence that accrual and real earnings management proxies are positively associated with diversification proxies (NMSG), which we further investigate in the following section.
[Insert Table I and Table II] By investigating accrual and real earnings management simultaneously, the evidence from our analysis seems to suggest that managers of diversified firms generally trade-off between accrual and real earnings management. For example, firms with higher levels of diversification prefer to manage earnings using more accrual earnings management as compared to real earnings management. This is due to the costs and benefits of using earnings management techniques. In other words, it seems that it is very costly for firms with higher levels of diversification to manipulate reported earnings using real earnings management and, therefore, they engage more in accrual earnings management to offset the shortfall of the desired profit (and vice versa).
Empirical results
In summary, our results not only provide new evidence on the non-linear relationship between diversification and earnings management, but also provide new evidence that diversified firms use both accrual and real earnings management as complementary tools to manipulate reported earnings.
[Insert Table IV here]
Robustness Test
For robustness we also repeat our test for the non-linear relationship (equation 5) using an 
Conclusions
We have examined whether corporate diversification is associated with accrual and real earnings management. While prior research focuses on the difference between diversified and nondiversified firms, our paper is the first to examine the non-linear relationship between corporate diversification and real and accrual earnings management.
We contribute to the literature by the following findings. First, we provide evidence on the relationship between corporate diversification and real and accrual earnings management. Recent research provides mixed evidence and, therefore, our findings contribute to this line of research by providing new evidence based on a large dataset. We show that diversified firms engage in real and accrual earnings management to manage their reported earnings upwards. Thus, our results are consistent with recent research (e.g., Farooqi et al. 2014; Jirapon et al., 2008 ) that finds that diversified firms engage in earnings manipulation. Second, and most importantly, we contribute to the literature by providing the first evidence on the non-linear relationship between corporate diversification and earnings management. Specifically, we provide the first evidence to 7 We thank a referee for suggesting this measure.
the literature that diversified firms engage in accrual (real) earnings management, but this engagement is associated with level of diversification in a non-linear U-shaped (inverted Ushaped) relationship.
The findings of this paper therefore provide a new avenue for future research to consider the non-linear relationship when addressing earnings management in diversified contexts. Future research, for example, can examine how earnings management affects diversified firms' value, but taking into account the U-shaped and inverted U shaped relationships.
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